Local variation in expression of pro- and antithrombotic factors in vascular endothelium of human autopsy brain.
The expression of tissue factor (TF), tissue factor pathway inhibitor (TFPI), von Willebrand factor (vWF), endothelial nitric oxide (NO) synthase (eNOS), tissue plasminogen activator (tPA), its inhibitor (PAI-1), and myosin, an indicator of local shear stress, was examined in the endothelium of cerebral vessels according to vessel size and location in human autopsy brains, using immunohistochemistry. Expression of TF, vWF, eNOS, tPA/PAI-1, and myosin was much greater in intracerebral perforating arteries and the microvasculature than the pial and carotid arteries. Expression of all antigens studied was normally faint or negative in the pial and carotid arteries. However, TF, vWF, myosin, tPA, and PAI-1 were strongly expressed in the endothelium of the inner wall of the carotid bifurcation where flowing blood collides, but not in the outer wall. In the endothelium of arteries with fibrillary hyperplasia, vWF, myosin, eNOS, tPA, and PAI-1 were strongly expressed. Within the brain, microvascular expression of TFPI was very faint or negative, whereas that of vWF was intense throughout all brain regions. However, expression of TF and myosin was more intense in the basal gray matter and white matter than in the cortex. eNOS was expressed more strongly in the basal gray matter and cortex than the white matter, whereas tPA and PAI-1 expression was more intense in the white matter than the gray matter. In addition to intrinsic properties of individual vessels, these local variations in expression of pro- and antithrombotic factors in cerebral vessels may in part be due to differences in hemorheological and humoral environments to which they are exposed, and may result in local difference in vulnerability to ischemia. The present findings may in part account for the propensity of thrombus generation in the carotid inner wall, an usual source of artery-to-artery microemboli, frequent development of lacunar (small) infarcts in deep brain regions, and diffuse white matter lesions as seen in Binswanger's leukoencephalopathy.